Inhibition of interleukin 2 driven proliferation of mouse CTLL2 cells, by selected carbamate and organophosphate insecticides and congeners of carbaryl.
The anticholinesterase (antiCHE) insecticides, a large family of pesticides used extensively throughout the world, inhibit serine hydrolases by carbamylating or phosphorylating a serine residue at the catalytic site. These insecticides are viewed as potential inhibitors of serine hydrolase-dependent immune functions including interleukin 2 (IL2) signalling. Previous studies in our laboratory have demonstrated that carbaryl (an antiCHE insecticide) produces a marked concentration-dependent inhibition of IL2 driven 1) proliferation of mouse CTLL2 cells, 2) proliferation of human natural killer (NK) cells, and 3) enhancement of target cell killing by human NK cells. In the present study, we examined the potential of 8 antiCHE insecticides (4 carbamates and 4 organophosphates) to inhibit IL2-dependent proliferation of mouse CTLL2 cells. The order of potency for T cell inhibition was carbaryl = dichlorvos > methiocarb > carbofuran > paraoxon > mevinphos > aldicarb = monocrotophos. In view of the relatively high inhibitory potency of carbaryl (a carbamate with low cholinergic toxicity), 3 metabolites and 5 congeners of carbaryl were tested for potency to inhibit CTLL2 proliferation. The data indicate a significant contribution of the 1-naphthol leaving group to inhibition of T cell proliferation by carbaryl, and are consistent with inhibition of a serine hydrolase(s) as a mechanism contributing to the observed inhibition of IL2-dependent proliferation.